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PAGE 1356
Mechanosensitive channels are force-sensing systems able to respond to external mechanical stimuli. They serve to convert force-induced
perturbations in the structure and dynamics into a specific intracellular response. The review by Haswell, Phillips, and Rees focuses on the
mechanosensitive channels of large (MscL) and small (MscS) conductance of both prokaryotic and eukaryotic origin and discusses structure,
function, and mechanism as well as outstanding questions in the field.Special Review Collection: Glutamate Receptor Ion
Channel
PAGE 1370
Glutamate receptor ion channels (iGlu) are ligand-gated ion channels activated by small molecule ligand gluta-
mate. Their extracellular domains are large, complex assemblies of two loosely packed layers with internal
2-fold symmetry: the amino terminal region and the ligand binding domain. By contrast, the iGluR transmem-
brane segments have 4-fold symmetry and are similar to tetrameric voltage-gated ion channels. The review
by Mayer describes the view of iGluR’s intriguing layered architecture obtained from the recent structural
work and discusses the evolutionary and regulatory implications of these findings.Special Review Collection: Electron Crystallography for Membrane
Proteins
PAGE 1381
Gaining insights into membrane proteins’ structures is of paramount importance, albeit plaguedwith unique challenges. One of the promising
methods for tackling this problem is electron crystallography, which allows the study of membrane protein structure and function in the lipid
environment. The review by Wisedchaisri, Reichow, and Gonen provides an overview of electron crystallography and highlights the most
recent advances in automation and high throughput tools that will contribute to furthering our ability to analyze membrane protein structure
and function.
May the Validation Task Force Be with You
PAGE 1395
The3D structures ofmacromolecules in theProteinDataBank (PDB) are essential tomany scientists in both academia and industry. The report
of the X-ray Validation Task Force of the PDB by Read et al. updates the validation criteria that allow depositors and users to judge structure
quality. TheTask Force recommends that usersbepresentedwith a small set of validationdata in aneasily understood format and that referees
and editors judging the quality of structural experiments have access to a concise summary of well-established quality indicators.Single Aptamer, Two Binding Sites
PAGE 1413
The crystal structure of a tetrahydrofolate (THF)-responsive riboswitch was solved by X-ray crystallography,
revealing that this RNA binds two ligands, as reported by Trausch et al. While binding of these ligands to the
RNA is highly cooperative under physiological conditions, only one site appears to be essential for the regulatory
activity of the RNA. In addition, this structure reveals that guanine is capable of binding to the riboswitch with
nearly the same affinity as THF but has severely reduced regulatory activity.
GPCR Ligand in the Landscape
PAGE 1424
Mechanism of G-protein-coupled receptor (GPCR) activation by functionally distinct ligands remains elusive.
Using the technique of amide hydrogen/deuterium exchange coupled with mass spectrometry, West et al.
examine the ligand-induced changes in conformational states and stability within the b-2-adrenergic
receptor (b2AR) and reveal ligand-specific alterations in the energy landscape of the receptor’s conforma-
tional ensemble.
LRP5/6 Bind Wnt Antagonists
PAGE 1433
The Wnt pathway inhibitors DKK1 and sclerostin (SOST) are important therapeutic targets in diseases involving bone loss or damage. Struc-
tures of the first b-propeller domain from the Wnt coreceptor LRP6, reported by Bourhis et al., reveal that this domain recognizes a short
peptide motif present in DKK1 and SOST. The motif is important for binding to LRP6 and for inhibitory function. The structures provide
a detailed structural explanation for the effect of human bone mineral density mutations in LRP5.
Munc13 C-terminal Module Similar to Vesicle Tethering Factors
PAGE 1443
Unc13s andMunc13s are crucial proteins for priming synaptic vesicles to a state that is ready for neurotransmitter release. The MUN domain
of these proteins is critical for their priming function. The paper by Li et al. describes a crystal structure of a MUN domain fragment represent-
ing the first high-resolution structural information onMUN domains. The structure is very similar to those of tethering factors involved in traffic
at diverse membrane compartments, suggesting that all these proteins share a common function.Structure 19, October 12, 2011 ª2011 Elsevier Ltd All rights reserved v
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PAGE 1456
Translation of hepatitis C virus (HCV) proteins requires a structured RNA in the 50 UTR of its genomic RNA that functions as an internal ribo-
some entry site (IRES). Berry et al. solve the crystal structure of the central domain of the HCV IRES, which adopts an intricate double-pseu-
doknot fold encompassing a four-helix junction and is the most complex domain within HCV-like IRESs. The arrangement of pseudoknot
stems is required for presentation of the open reading frame to the mRNA binding cleft on the ribosome and thus for efficient translation
of viral proteins.
Bcl-2 Family Swapping Domains
PAGE 1467
The intrinsic apoptosis pathway is regulated by the Bcl-2 family of proteins. Although some of these proteins undergo conformational changes
to exert their function, the structural basis of such changes is yet to be determined. Here, Lee et al. report a crystal structural for the prosurvival
Bcl-2 family member Bcl-w. This structure reveals a major conformational change not seen in any previous Bcl-2 protein structure, high-
lighting the conformational flexibility inherent in the Bcl-2 fold. The functional consequences of this flexibility is examined for both prosurvival
and proapoptotic family members.vi Structure 19, October 12,Structure of an Integrin in a Lipid Bilayer
PAGE 1477
Multiscalemolecular dynamics simulations were used by Kalli et al. to identify helix packing interactions within
the aIIb/b3 integrin transmembrane helix heterodimer. The resultant model identifies a right-handed interac-
tion of the helices as more stable, in agreement with recent NMR structures. This demonstrates that simula-
tion-based approaches, which include explicit treatment of the bilayer environment, can generate an ‘‘NMR
accuracy’’ structure for transmembrane helix dimers. A degree of flexibility of packing at the aIIb/b3 helix/helix
interface is suggestive of a role for alternative packing modes in transbilayer signaling.
Alix Bro1 Looping in Viral Hijackers
PAGE 1485HIV-1 hijacks host proteins to release virions from infected cells. The Bro1 domain of the host protein Alix is involved in such a process, but the
homologous Bro1 domains from Brox and HD-PTP are not. Sette et al. determine crystal structures of the Bro1 domains of Brox and HD-PTP
and compare them with the Alix Bro1 domain, revealing a unique long loop that is essential for Alix facilitation of HIV-1 release. Targeting this
loop may offer a potential approach to thwart HIV reinfection.
Armadillo Repeat of APC in Complex with Sam68
PAGE 1496
Adenomatous polyposis coli (APC) is a tumor suppressor protein commonly mutated in colorectal tumors that plays important roles in Wnt
signaling and other cellular processes. Here, Morishita et al. report the crystal structures of the armadillo repeat (Arm) domain of APC and its
complex with the splicing regulator Sam68, which negatively regulates Wnt signaling. The APC Arm domain forms a superhelix with a posi-
tively charged groove that serves as the binding site for Sam68. Furthermore, the authors identify the mutation and phosphorylation sites that
inhibit complex formation.
Na+/Ca2+ Exchanger in a V-Shape
PAGE 1509
Sodium/calcium exchangers (NCXs) are the primary Ca2+ efflux systems on the plasma membranes. Their Ca2+ efflux activity is tightly
controlled by intracellular Ca2+ interaction at its CBD12 domain. Here, Wu et al. report crystal structures of CBD12 domain from two
Drosophila exchanger splicing variants CALX 1.1 and CALX1.2. The structures show an open V-shaped domain orientation between
CBD1 and CBD2 subdomains with four Ca2+ ions bound at the subdomain hinge region. The common features and the conformational differ-
ences of these two structures provide insights into Ca2+ regulatory mechanism of NCXs and its alternative splicing modifications.Inducing Glioblastoma Cell Death through PDZ Targeting
PAGE 1518
Viruses are masters in manipulating death and survival of their host cells. Babault et al. recently identified a new
humananti-apoptoticphosphatase,PTPN4,which is the target forRabiesvirusglycoprotein. This interaction leads
tocell deathand short peptides of viral and cellular origin that target PTPN4efficiently trigger the deathof glioblas-
toma cells from malignant brain tumors. The structural data for PTPN4/peptide complexes reported here led to
a design of high affinity peptide which markedly enhanced its phosphatase-dependent cell death capacity.
Rv0020c Protein, Unstructured, Structured and
Phosphorylated
PAGE 1525
Rv0020c is one of the most abundant PknB substrates. Its function remains unclear, but it was suggested that the protein is involved in cell
wall biosynthesis. Roumestand et al. solve NMR structures of the N-terminal and C-terminal domains and demonstrate that the 300-residue-
long intermediate domain is unfolded. They identify specific phosphorylation sites and characterize interaction between Rv0020c and PknB.
The work establishes that this interaction takes place with the juxtamembrane domain of PknB in a phosphodependent manner.2011 ª2011 Elsevier Ltd All rights reserved
